Aerobic, carbon-limited, enrichment cultures containing 3-aminobenzenesulfonate or 3-nitrobenzenesulfonate as the sole source of carbon and energy yielded growth and complete substrate disappearance. Pure cultures of putative pseudomonads were isolated which utilized these compounds quantitatively. Degradation was compared with that of 2-and 4-aminobenzenesulfonate.
The sources of other chemicals are given elsewhere (16) .
The mineral-salts medium (16) routinely contained an aromatic sulfonate (3 mM) as the sole source of carbon and energy. The unidentified bacterium strain S-1 (16) was used in some experiments. Organisms were stored at -80°C in 50% (vol/vol) glycerol. The enrichment procedure, isolation, and cultivation of organisms (16) were augmented by enrichment cultures at high ionic strength (with 2% [wt/vol] NaCl or Na2SO4 in the growth medium). The inocula were from an industrial sewage plant that treated sulfonated chemical waste (Ciba-Geigy AG, Basel, Switzerland) . Enrichment cultures were evaluated after measurement of growth (optical density) and of substrate disappearance by reversedphase high-pressure liquid chromatography (6, 16) ; sulfonates were eluted isocratically with 100 mM potassium phosphate buffer (pH 2.2) (for ABS) or buffer containing 20% (vol/vol) methanol (for NBS). Bacterial growth yields with limiting carbon sources and growth kinetics of the isolated organisms were examined as previously described (16) . Protein, ammonium ion, sulfate ion, and sulfite ion were quantified by colorimetric methods cited elsewhere (16); * Corresponding author. sulfate ion was also measured as suspended BaSO4 precipitation (12) . Nitrite was assayed colorimetrically (4), and its identity was confirmed by reversed-phase high-pressure liquid chromatography (8) . Dissolved organic carbon was measured by standard methods (5) . Cells for studies in nongrowing suspensions and cell-free extracts were grown in 2-liter Fernbach flasks, harvested in the late exponential phase (9, (Table 1) . No NBS or ABS, except that supplied in the enrichment, was degraded. Substrate disappearance was complete, and the negligible amounts of residual dissolved organic carbon (<5%) indicated complete substrate utilization. Growth of the strains M-1, N-1, and S-1 was proportional to the concentration of the added substrate (up to 6 mM for 3-ABS and 4-ABS and up to 3 mM for 3-NBS), and growth yields in the range of 3 to 4.6 g of protein per mol of carbon were observed, similar to control experiments (Table 2) , thus confirming complete conversion of the substrate carbon to cell material and CO2 (2). Growth with 3-NBS, 3-ABS, and 4-ABS was exponential (data not shown), and the specific degradation rates (Table 2) were similar to the rates for 2-ABS.
The sulfur from the sulfonate group was recovered quantitatively (96 to 100%) as sulfate at the end of growth. The amino group of 3-and 4-ABS was recovered in part (50 to 70%) as ammonium ion; the remainder was calculated to be in biomass. The nitro group of 3-NBS was recovered in 90% yield as nitrite; neither nitrate nor an organonitro compound was observed. The isolation from industrial wastewater treatment plants of bacteria able to utilize 3-ABS and 3-NBS shows that the biological potential to degrade these compounds is present in that specific habitat. The low degradation rates observed, however, and the failure to obtain salt-tolerant cultures indicate that these compounds are at best poorly degraded in the halophilic environment of industrial wastewater treatment plants. The narrow substrate ranges (Table 1 ) (16) indicate that application of bacteria to treat sulfonated waste requires almost as many organisms as compounds. Bacteria with wide substrate spectra, rapid degradation rates, and salt tolerance could perhaps be developed (iSa), but this would require a much better understanding of the degradative pathways and enzymes and their genes involved in sulfonate biodegradation. We are grateful to D. Studer for electron micrographs and T. Egli for measurements of dissolved organic carbon.
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